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Notwithstanding the fact that more than 50 years have passed since the
discovery by Camaleya (1886) and Ivenovskiy (1892) of filterable viruses, a
generally accepted classification and nomenclature of viruses is not available
ag yet.

In addition to a large number of proposals to set apart individual sy8-
tematic groups of viruses, attempts to give a systematic classification of a
great number of species of viruses have been made which deserves particular
attention.

One of the first attempts of this kind was made by Moshkovskiy (1945),
who differentiated among microorganisms a group of cytotropic causative agents
(Chlamidozoa) and subdivided this group into families, genera, and species, in
this manner extending the biological principle of classification and the bi-
nominal nomenclature to viruses. Notwithatanding the productivity of the method
applied, one may note substantial shortcomings in Moshkovskiy's systematization.
It is bardly correct to draw a distinction between Chlamidozoa (parasitic living r
beings) and smaller viruses (parasitic substances). Purthermore, Moshkovskiy
used as the basic criterion for further differentiation of systematic groups the
principle of tissue tropism, having forgotten that this property of microorgan-
isms is rather relative and changeable. For the reasons stated, Moshkovskiy's
systematization is, generally speaking, unsatisfactory,
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Ryzhkov (1947) differentiates between two classes of viruses: virua
nucleoproteids and virus liponucleoproteids. He includes in the first class
plant viruses and also the causative factors of polyhedric diseases of in-
sects as well as bacteriophage, and in the second class animal viruses.

While families have been differentiated within the classes, there is no fur-
ther subdivision into genera and species. Regarding it as possible to apply
to viruses the concept of species, Ryzhkov cannot get away from the treatment
of viruses as special substances. This dualism is reflected in his subdivision
of viruses into classes. Although the necessity of using the phylogenetic ap~
proach to the systematies of viruses has been expressed by Ryzhkov, he has not
actually applied this principle.

Holmes (1948) in the 6th edition of the Manual for the Determination of
Microorganisms by G. 0. Berge proposed a =ystematization of viruses which em-
braces the majority of the specles known at present. This systematization has
serious shortcomings, however. which make it completely unsatisfactory. The
author disregards the molifiability of viruses and differentiates between a
huge number of species of bacteriophages and plant viruses, many of which are
merely varieties of the same species. The subdivision of animal viruses into
groups has been carried out in an unsatisfactory manner by Holmes. As a re-
sult, such diverse virugses as the causative factor of the foot and-mouth dig-
ease (a virus of small dimensions) and tha' of vesicular stomatitis (a gigantic
virus) are relegated to the same genus. The nomenclature of viruses proposed
by Holmes arouses indignation. This nomenclature has been drawn from crimi-
nologicael pructice: for instance the group of herpes has been named Scelus
{criminal). Tuao group of encephalitides has been named Erro (tramp), and the
group of infeeious anemias Trifur (a declared thief). This gangster nomencla-
ture testifies to the thoroughgoing deterioration of bourgeois science.

For the resscns stated, it seems to us timely to discuss the problem of
the systematics and nomenclature of viruses. The systematization that is being
proposed was reported on 11 October 1949 to the scientific conference of the
Ukrainian Institute imeni Mechnikov at Khar'kov. The original version of the
scheme of systema‘ization was somewhat changed in accordance with the comments
that were made during the discussion at the conference.

We must first of a:l decide which microorganisms should be regarded as
viruses.

The following properties of viruses are basic and distinguish viruses from
all other microorganisms:

1. the small dimensions of the viruses, by reason of which most of the
viruses are invisible under the microscope and can be filtered through bacterial
filters;

2. the inability of viruses to grovw on nutrient media, so that they must
be grown on living tissues;

3. the absence of an indevendent metabolism.

The lack of a self-sufficient and indeperdent metsbolism is due to the weak
development of the enzymatic systems in viruses, as a result of which they must
propagate intracellularly and often show a rigid specificity with regard to the
tissue on which they propagate dermatropic, neurotropic, pneumotropic, and other
viruses.
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On the basis of the last definition, one must include into the group of
viruses not only animal viruses and plant viruses, but also bacteriophages.
Rickettsiae are closely related to viruses. Although the ma jority of them do
not pass through bacterial filters, they approach large viruses in size (this
applles to the causative fectors of psittacosis and of venereal lymphogranu-
loma). As far as their remaining properties are concerned rickettsiae come
under the definition of viruses

The principal probdiem of virus systematization is the determination of
the place which they oscury among living organisms, their relegation to one
of the major systematic groupings {i.e., to a type, class, and order) ana
furthermore ‘heir subdivision into smaller groups, namely families, geners,,
and species. But first of all, it is necessary to discuss the problem per-
taining to the principles of the class‘fi-ation and nomenclature of viruses.

All existing classifi-aticns ere based on some single characteristic:
parasitism in the body of defirnite hosts, according to Auduroi, Levaditi, and
Lepine; adaptation to speci®ic tissues, according to Van Rojen and Rhodes; the
clinical syndrcme ot the diseases which are induced, according to Holmes; or
adaptation to speciti: tissues under consideration of the pathogenesis of the
infection, aczording o Moshkovskily. Critical anslysis of these classifications
indicates that none of them ~an be regarded as satisfactory. Apparently, one ;
capnot use a single criterion or a few criteria for the systematization of !
viruses, but must take account of the sum totrl of bas:ic characteristice which
are typical “-r every virus or Broup of simiiar viruses, namely the dimensions
and morphnlugy. the antigenic structure and immunobiological properties, the
enzymatic activity, the biological and metabolic properties, the sensitivity or
resistance o def:nite antibiotics, adaptation to a parasitic 1irfe in the organ-
ism of specifi~ hnsts, ihe pathogenests and the clinical aspects of the diseases
produced, tis:i.e trcpism, and imily the ecological characteristics.

However, eve theee properiies may prove insufficient for the formulation
of a biclozicu: SASNERATIZALICE iT an additional factor is not considered,
namely, the c:ircumstanrces vthat ¢he binlogiinl systematics must reflect the evo-
lution of the 2roup which 1s systematized. The necessity of taking into con-
sideration the evolution whizh tias Dean undergone arises first of all in con-
nection with the solution of the problem as to @hether we are dealing with an
animal or = plant virss, and of the question under which systematic subdivision
viruses a5 a whole must be “laseified, 1.e |, whether they should be regarded as
an order, cluss or type.

Among possible assumptions in regird to the genesis of viruses, two hypoth-

eses deserve attention. According to one ot them, viruses are the degenerated 5
descendants of iarger pethogentc microorgnnisms, 1 e., bacteria, tungi, or
protozoa.

However, this hypothesis is refuted by a number of faets.

Aceording to the second hypothesis, viruses are degenerated descendants of
primary forms of life which existed prior 1o the appearance of cellular forms and

then differentiated intc twe classes, i ., animals and plants.

The genetic unity of viruses at the same time does not conflict with the
presence among them of such diverse groups as bacteriophnges, plant viruses,
and animal viruses.

Acceptance of the second hypothesis makes it possible to attempt a systema-
tization of viruses. Viruses must be racormized as a separate type which occupies
an intermediate position hetween animal- 1nd plants. There are no substantial
grounds to differentiate within these types between large systematic groups and
designate them as classes. For that reason it is expedient to regard viruses as
belonging to a single class.
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The further breakdown according to orders can be carried out on the fol-
lowing basis. Among the many viruses which are known at the present time,
there are three distinct natural groups: viruses which affect lover plants
{vacteriophages and agents which have a lytic effect on actinomycetes), virusges
which affect higher plants, and viruses which affect animals. It is proposed
that these groups be difterentiated as separate orders. The following nomen-
clature of the major systematic groups 1is propesed:

Type Vira

Class Viralya

Orders:

1. Protopthytoviretes {phages)
2. Phytovirales ‘plart viruses:
3. Zoovtrai.: -ar mal viruses:

On beiry formed in ‘he course of evolution, these groups apparently did
not remain stable: some bicteriophages became adapted to higher plants, while
some viruses of lowe: p_ants tecane adapted to bacteria ang fungi. Similar
interrelationzhips could i:1se between animal viruses and plant viruses, ete.
A more detui.ed investigution of viruses wii] show how much truth there is in
such assumpticns  For that resscn vhe subdivision which has been proposed is
rot based on ‘he sp-cies of hosts in the organism of which the viruges in
qQuestion lead a parisitd: existerce at the present time, but indicates the
pedigree of the virus ssd its origin.

In defining the corzepl of species we started from the basic percept of
Michurin v ing, azcording to which sgecies are not an abstract concept but
actuaily existing links of the total biological chain of development (Lyeenko).
For that reascn we def‘ne a speries of viruses as a conglomeration of individ-
uals which hag +ormed during the course of evolution and is characterized by
2 common morpholopy and - ommon ticlogical characteristics. 1In defining the
concept of speni=ns, we take inte consiceration the modifiability of viruses
and their acuptation o defin:te cwndition: of existence, which comprises the
capacity to anduce definit- infectious d:seases

On the basis of the considerations made above, we 1ist below a systematic
classification and nomenciature of viruses which affect human beings and animals.
The diseases produced by the viius species in question are lndicated in paren-
theses . Naturally, our table does not systematize all of the viruses known at
the present time. For instance, the viruses which are the causative factors
of virus diarrhea, the Capozzi syndrome, Durand‘s disease, infectious mononucle-
osis, epidemic kerato:onjun:tivitls, epidemic myalgia, ete., have not been in-
cluded. Furthermore, some causative factors of animal diseases, as for instance
equine typhoid ard the plague of horses, periodic ophthalmia, the pest of guinea
pigs, etc., have also not been included. As the investigation of viruses pro-
gresses, those which have rot been clnssified will be assigned to their proper
place and given names within the system of classification.

There can be no doubt tha® the system of classification which has been
proposed requires some improvement. For instance, viruses which have dimenaions
diverging too widely and for that reason are very different with respect to their
blological properties have been included in the genus Tumefaciens, together with
large viruses whizh are visible under an ordinary microscope. The causative fac-
tor of chicken sarcoma, which is a small virus, has been included in thig genus .,
Further differentiation of families and generi is necessary in the suborders
Mesovirineae and Microvirineae. As further investigation of viruses 1is carried
onr, these shortcomings can be eliminated.
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Nevertheless, we are of the opinion that the systematics and nomenclature -
proposed by us will gerve in its present form as a basis for the development

of an improved and comprehensive systematization of viruses » which will consti-
tute the final result of collective work done by Soviet virologists who are

inveatigating various divisions of this young but rapidly progressing branch of
science.
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Order Zoovirales

Sutorder T, Wiekettsiinea
Panily T, lickettstaceae
Genus Rickettsia
Subgenus Rekettsia

R. prouvasels. (tyrhus)

R. moozeri (rat rickettsios: 5)
Subgzenus Dermacentrexenus

D. rickettsi (Rocky Hountain spotted fever)

D. conori (Marscilles fever)

D. sitiricns (Stberian tick-transmitteq typhus)

D, australis (Australian tick rickettsiosis)
Subgenus Acaroxenus

A varioleidis (rickettsial pox)

Trombidi venug

T. orientalis (toutaupamushg diseage)

Coxiella

C. diaparica (Q—i‘;ver)
Genus delhynia

V. quintanae (trench fever)

We rutchkovskyi (paroxismal rickettsiosis)
Genus Kurlevia
Subgenus Covdria

C. rundinantium (hydr-c»pcricarditis of cattle)
Subgenus Ehrlichia

E. kurlovi (ehrlichosis op gulnea pigs)

E. eoanis (ehrlichosis of dogs )

E. bovis (ehrlichesis of cattle)

F. ovis (ehrlichesis of sheep)

E. microti (parasite of vole leukocytes)

IT. Chlemydonoacane

Ricketisiaformis

R, psitiacasis (psittacosis)

R, ornithosisg {ornithosic)
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3. R. pneumoniae {atypical human prewionia)

. R. memingopneumoniae (meningopneumonia of mice)

5. R, fells (felipe poeumonia)

6. R. muris (ppeumonia or mice)

7- R lymphogranulomaltis {venerzal lymphogranuloma)
Genns 2. Chlamydozoon

1. ¢hl. trachom-tis (trachena)

2. Chl eendepenitale {corjunctivi tis of brthers)

3. Chl. pecoris (ophthalmia of farnm animals)

he Cp1, rullorur {ophthaimia of chickenc)

. Suborder IT. Macrevirinene
Fardly I. Strongyloplnsranasa
Genus 1. Strensyloplasna
! Subgenus Strongyplagma

1. 5. variolan (smallpoex)

2, . vaceintac (cawnox, vaceinia)
Subgenus Horreliota

L. B. avium (srallrex of Firds)
Subgenus Zoovari ola
. 1. Z, porei (smallpox of hocs)

2, Z. ovium (srallpox of sheep)

Subgenus Varicella
l. V. varicellae (chi ckennox) ‘r
2, V., zonae (shingles)
Genus 2, Latens ' ‘
Subgenus Latens l

1. L. berpetis (herpes)

2. L. poeudorabiei (lujesrky's disease)
3. L. ectremeliaze {infectious ectromelia)
h, T paravaceinian {naravacrinia)

S L. curienli (virus TTT)

6. L. cimii (virns B)
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Subgenus Ulcero;enes -‘
Ll
1. V. ovium (ovine balancpocthitis and stcmatitis) '
2, U, vitylon:n (ercsive stomatitis of cows )}
3. U. enworum (vesicrlar equine stomatitis)
he v, F;lllomlll (laryn-otracheitis or chickens)
Family TI. Feuroryctaceae
Gonus 1.- Heuroryetes
1. H. rabiet (rabies)
Genvs 2, Pemyelirtsater
1. D. hominis (diffuse encerhalomyelitis)
2. D. vulnis (encephalomyelitis of silver fores)
Genus 3. Vycchelesskyella
1, V. equira (cld-world equine meningoencephalitis)
Family IIT. Tumefaciaceae
Germs 1. Tumefaciens
1, T, verrucarum (warts) i
2. T. mollusei (molluscum contagiosum)
3. 7. bovis (papilloma of cows)
L, T. cenis (papilioma of dozs)
5. T. fibromyxom-tis (fibromyxoma of rabbits) 1
6. T. pingivalis (oral rapilloma of rabbits)
7. T. papillomatis (Shope's papilloma) _ 1
8. T. lactogenes (cancer of the lactic glands of mice)
9. T. muris (Zil'ber's inoculable cancer of mice) l
10. 7. sarcomatis (Rovs sarcoma) {
11, T. ramae (cancer of leopard frogs)
12, T. cyprims (eplthe'_ioma_ of fish of the family Cyprinidae)
Suborder II7. lesovirineae
Family 1. Pneumophilaceae
Genus 1. Pnexmophilus

1. P. grirposus (influenza)
2, P. rhinindis (virus cold)
3. P, pneumoniae (atynical pneumonia)
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5o P, vitulorun (pneumoenteritis of cattle) ¥
Genus . 2. Glendvlenhiles

1. o, parotitidis
Genus 3. Pestirencs

1. P. canis (canine plague)

2. P. felis (feline gastroenteritis)

3. P, suig (hoz cholera)

L. P, boris (rinderpest)

5. P. pullorum (fowl plague)

6. P. eemmiticum (Egyptian pseudoplague of chickens)
T« P. noucastlei (Neweastle disense)

Genus L, Maculirenes

1. M morbillerum {measles)
2. M, ruteolze (German measles)
Family 11, Haermorraagopenaceas
Genus 1. Haemorrhazenes
1. B, crirae (Crimeon herorrharic fever)
2. K, siviricus (Omgk hemorrhagic fever)
3. H. ordentalis (Hanchurian hemorrhagic fever)

he H. nephritidie (hemorrharic nephroso-nephritis)

Family III. Henatephilaceae
Genus 1. Hepatophilus §
— 1. H. hominis (infectious hepatitis)

2, M. mris (hepatopathy of miee)

3. 1 suillus (hoz hepatitis)

Suborder IV.Microvirineae
Famdly 1. Neurophilaceae
Genus 1. Encephalonhilus !

1. E. silvestrizs (spring-summer encephalitis) i

2, E. seotticus (Scoteh encephalitis)
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Japonicuy (Japancse encephalicis)
averienas (St Lonis encemhalitis)
anztralis (Lustralian encerhalj tis)

nili (Woestbern 1ile encenhalitis)

equirus (neu-uepld eqiine oncerhaleryelitis)
Mourophilus

voliorvelitidis (polioryelitis)

chori omenin-itidig (ciiorir'mv:ningitis)
miris (Theiler's miring encephalemyelitis)
renyro (Menpo! g encephalomye]itis)

caviae (paralysis of puinea pigs)
rallinaron (encephnlomyelitis of chickens)

II. Viscerophilaceae

Viscercphilus

V. trenicus (yellow fever)

V. dengue (dengue fever)

pappatasii (parpataci fever)

africanus (Mift valj ey fever)

senlild (Semliki Yorest virus infection)
bwarba (Bvamba f ever)

cclorado (Colorado tick fever)

Sanguiphilus

S. equinus (equine infectious ancmia)

s

S.

S.

17

e

ovis (pernicious aneria of sheep and goats)
felis (agranulocytosis of cats)

canis {infectious anemia of young dogs)
rallinarum (infectious lemkemia of chickens)

TI1. Microviracere

Microvirus

1. M. pecoris (Toot-and-muuth dirzease)
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